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Analysis of Volatile Components from Leaf Twigs
in Biota Orientalis with Different Extraction Methods

by Gas Chromatography-Mass Spectrometry
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Abstract: Volatile oils were extracted from leaf twigs in Biota orientalis by cellulase extrac-
tion (CE) method, simultaneous distillation extraction (SDE) method and stream distil-
lation-extraction method (DSE), the components were identified by gas chromatography-
mass spectrometry (GC/MS). The results indicated that the compounds from the volatile
oils extracted by the three methods were different. Thirty-two chemical components were i-
dentified by CE, the major component of them was cedrene accounting for 41. 25% of total
volatile components; twenty-nine chemical components were identified by SDE, the major
component was cedrol accounting for 39, 06 % ; thirty-two chemical components were identi-
fied by DSE, the major component was cedrol accounting for 31.43% , respectively.
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Fig.1 Total ion chromatogram of volatile oil by DE method
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Fig. 2 Total ion chromatogram of volatile oil by SDE method
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Fig.3 Total ion chromatogram of volatile oil by DSE method
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Table 1 Identified components of volatile oil from leaf twigs in Biota orientalis
Relative content/ % Similarity
No. tr/min Compound Formula o
CE SDE DSE /%
1 3.12 ethylbenzene 0. 38 CgHio 91
2 3.22 p-xylene 0.61 CsHio 94
3 404 2o -5-(1- > [3.1.0] -2- 2-methyl5-(1- 0.66 1.34 0.24 CiHg 91
methylethyl) bicyclo[ 3. 1. 0]-hex-2-ene
4 4.16 2,6,6- - [3.1.1] -2- 2,6,6-trimethyl-bicyclo 3.37 CyoHys 95
[3. 1. 1]-hept-2-ene
) 4.17 a a-Pinene 16.20 23.71 CioHis 95
6 4. 40 7.7- -2- . [2.2.1] 7, 7-dimethyl-2-  0.58 0. 90 CioHys 98
methylene bicyclo[ 2. 2. 1]-heptane
7 4.95 B 3-pinene 0.34 0.58 CioHis 95
8 5.18 B B-phellandrene 0.53 1.19 CioHys 82
9 5.48 a a-phellandrene 0.46 0.52 CioHis 91
10 5.59 3- 3-carene 2.59 CioHus 95
11 5.74 4- 4-carene 0.29 0.29 CioHis 95
12 5.91 1- -4 (1- ) 1-methyl-4-(1-methylethyl)-ben- 0.31 0.44 0.63 CioHys 87
zene
13 6.00 B- B-phellandrene 0.86 CioHis 91
14 6.01 4- -1-(1- )= [3.1.0] -2- 4-methyl-1-(1- 2.20 2.26 CioHuy 91
methylethyl)-bicyclo[ 3. 1. 0]-hex-2-ene
15 6.67 3- 3-carene 0.70 2.59 CioHus 94
16 7.36 1- -4-(1- ) 1-methyl-4-(1-methyle- 0.58 0.46 CioHis 96
thylidene)-cyclohexene
17 9.28 bormeol 0.52 CioHis0 93
18 9.58 4- -1-(1- )-3- -1-  4-methyl-1-(1-meth- 0.65 0.62 0.63 C;oH;s0 98

ylethyl)-3-cyclohexene-1-ol
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Relative content/ %
No. g /min Compound Formula Similarity/ %
CE SDE DSE

19 9.92 asasd- -3- -1- asas 4-trimethyl-3-cyclohex- 0.33 0. 60 CioH130O 82
ene-1methanol

20 13.73 1.7.7- - [2.2.1.6] 1,7, 7-trimethyl-tricyclo  0.32 0.32 0.35 CyjoHys 87
[2.2.1. 6]-heptane

21 13.98 3,7,7- - [4.1.0] -2- 3,7,7-trimethyl-bicyclo 4.35 5.05 5.31 C;sHau 87
[4.1.0J-hept-2-ene

22 15. 60 copaene 1.60 1.63 CisHyy 93
23 15.61 a- a-cedrene 41. 25 Cis Hay 99
24 15.77 caryophyllene 4.94 5.12 CisHyy 99
25 16. 05 thujopsene 2.35 2.77 2.93 CisHu 99
26 16. 60 1.1.4,8 -4,7,10- 1,1,4,8tetramethyl- 3.44 3.10 Ci5 Hay 99

4,7,10-cycloundecatriene
27 16. 61 a a-caryophyllene 3.58 CisHyy 98

28 16. 86 2,6- -3- - [3.1.1] -2- 2,6-dimethyl-3- 0.43 Cis Hyy 93
pentenyl-bicyclo[ 3. 1. 1]-hept-2-ene

29 17.14 7- -4- -1(1- ) 7-methyl-4-methylene-1- 1.10 0.55 0.90 Ci5Hy, 97
(1-methylethyl)-naphthalene

30 17. 28 7- -3- -4-(1- )-1H- [1.3] [1.2] 0.57 CisHy 95

7-methyl-3-methylene-4-( 1-methylethyl )-1H-cyclopenta

[1. 3]-cyclopropal 1. 2]-benzene

31 17. 40 4,11- 4,11-eudesma-diene 0. 86 Cis Hoy 97

32 17. 60 1,1,3- -7- - 1,1, 3-trimeththyl-7-methyl- 0. 64 Cis Hay 98

ene-cyclopropa-maputhalene

33 17.61 1,2,3,4,4,5,6,8- -4,8- -2-(1- ) 1, 0.89 0.64 CisHu 96
2,3,4,4,5,6,8-octahydro-4, 8-dimethyl-2-( 1-methylethyl)-
naphthalene

34 17.72 1.2.4.5,6, 8- -4, 7- 1,2,4,5,6,8hexa- 1.36 0.34 0.90 CisHy 93

hydro-4,7-dimethyl-naphthanlene

35 17. 86 1- -4-(1,2,2- ) l-methyl-4-(1,2,2-trim- 0.63 0.35 Cis Hyy 98
ethylcyclopentyl)-benzene

36 18. 04 2,6- butylated hydroxytoluene 17. 46 Ci5H», O 95

37 18. 26 1,2,3.5,6,8 -4,7- -1- 1,2.3,5,6, 2.30 1.96 1.70 CysHy 95
8-hexahydro-4,7-dimethyl-1-(methylethyl)-naphthalene

38 18. 48 1,6- -4(1- ) 1,6-dimethyl-4-(1-methyleth- 0. 35 Ci5 Hoy 95
yD-naphthalene

39 18.88 4 2.2,4- 31 ) 4-cthe- 0.37 CisHyO 92
nyl-2,2,4-trimethyl-3-(1-methylethyl)-cyclohexanemethanol

40 19. 36 [4.5]-6- spiro[ 4. 5]-6-decanone 0.28 CioHi50 83

41 19.67 caryophyllene oxide 4.19 3.22 Ci;5H. 0 95

42 19. 85 N- -N,N- N-ethyl-N, N-dimethyl-p-phe- 3.23 CioHis Ny 85
nylenediaminem

43 20. 10 cedrol 8.68 39.06 31.43 Ci12H30 98
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Relative content/ %
No. g /min Compound Formula Similarity/ %
CE SDE DSE

44 20. 30 decahydro naphthalene 2.93 CioHus 86

45 20.77 1.1,3,7- - 1, 1, 3, 7-tetramethyl-cyclopro- 1. 40 Ci5 Hyy 96
panaphthalene

46 20. 84 2,3,4.,7.8,8a -3,6,8,8- -7- 2.79 CisHyy 86

2,3,4,7,8,8a-hexahydro-3,6,8, 8tetramethyl-7-methanoa-
zulene

47 20. 96 2- -5- -9- - [4.4.0] -1- 2-isopropyl- 0.76 Cis Hyy 93
5-methyl-9-methylene-bicyclo[ 4. 4. 0 ]-dec-1-ene

48 21.19 -8~ -2~ trimethyl-8-methylene-2-naph- 0.47 Ci15Hz6 0O 94
thalenemethanol
49 21. 20 -1.1.7- -4- -1H- - decahydro- 0.64 Ci;5H20 87

1,1, 7-trimethyl-4-methylene-1H-cyclopro-azulene

50 21. 26 4- -1- -7- - 4-methyl-1-methylene- 1.17 Ci5 Hay 85
7-methylethylidene-naphthalene

51 21. 27 1.2,3,4,4a,5,6,7- -as as 4a-8- -2- 1.2, 1.29 CisHz0O 94
3.4,4a,5,6,7-octahydro-a, as4a-8-tetramethyl-2-naphthaen-
emethanol

52 21.65 1- -2- -3,3- 4 a-(3- -2~ ) 0.63 Ci5Hz0 86

1-methylidene-2-hydroxymethyl-3, 3-dimethyl-4a-( 3-

methylbut-2-enyl)-cyclohexane

53 21.97 8- -4- -7- - [5.3.1] 8-hydrox- 0. 44 Ci5s Hy O 84
y-4-isopropylidene-7-methyl, bicyclo[ 5. 3. 1]-undec-1-ene

54 23.09 7- -2- -2- -5- [4.3.0] 7-acetyl- 0.41 Ci5Hy 0 87
2-hydroxy-2-methyl-5-isopropylbicyclo[ 4. 3. 0 ]-nonane

55 23. 64 -3,8,8- -6- -3a,7 octa- 0.56 Ci7H2s0; 93
hydro-3.8.8-trimethyl-6-methylene-3a, 7-methanoazulene
56 25.73 1,2- , -8 1, 2-benzenedicarboxylic 1.87 CisH2, Oy 88
acid,buty-8-methyl-memyl ester
57 26.62 1,1,4- -6- -5-(3- -2,4 ) 1.1.4- 0.44 Cz0Hse 95
trimethyl-6-methylene-5-( 3-methyl-2, 4-pentadienyl )-naph-
thalene
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